(i2)Wltiaaftttl=*-3l*T»M*Jh.fcHI*lii« 



mrnmmrn 
(43) ni^raa 

2005 ^9 ^ 29 B (29.09.2005) 




PCT 



(10) HRg^BHS-if 
WO 2005/090760 Al 



(si) mffimtftm 7 -. 

(21) BK(tillH»#: 

(22) SIISttfiBB: 

(25) HRgfcUII<Z>Wl§: 

(26) H^^gSCDWlg: 



F01N 3/20, 3/02 
PCT/JP2004/004053 
2004 ^3 R 24 B (24.03.2004) 
B*B§ 
B*B§ 



(71) 



(72) 
(75) 



*t B aESH^F/t (HITACHI, LTD.) [JP/JP]; f 1008280 M 
SC*B =f ft HE 3tL(DF«9 — Tl 6 S 6 ^ Tokyo (JP). 



1^.. Jj J; JJT 

(KANEEDAJMasato) [JP/JP] ; t 319-1221 B 

jim *»*irtTi 2*1 ^**5t#*tHa«fE 

W ■ »aiM*»FS6Bf ft Ibaraki (JP). ffiS H 

ffi (IIZUKA,Hidehiro) [JP/JP]; =r 319-1221 B 

am *»*nrtTi 2*i **a#aBfi«fE 



Fir ■ ««BB«W3Sfifrrt Ibaraki (JP). mm fP# 
(HIGASHIYAMA,Kazutoshi) [JP/JP]; T 319-1221 

!ft HStm*^Br-bTB 2* i -^<*5C#ttB3:fi 

Hf ■ VttHHRBFftBrA Ibaraki (JP). dbflK tt 

— (KITAHARA,Yuichi) [JP/JP]; t 3 12-8503 t> 

fc4WM2 5 2 0*tttt3*ttB£K4H9r 

iT— h^E^Y ^vXfA^ll/-^ ibaraki (JP). H 
BB ^ (KURODA,Osamu) [JP/JP]; T 312-8503 

t>fc*o:^m ift*2 5 2 o**6t*iC#aBa«ft 

FJf 3f— h^E-r-Y ?i/XfA^-?ft Ibaraki (JP). 

(74) ft a A: fEffl , H(SAKUTA,Yasuo et al.); T 

100-8220 SOMHT-ft HE *,<Drt-TB 5* 1 fl-ft 
3t#*t B fittfEBrfl Tokyo (JP). 

(81) ftgHf**(D6^IRy, £T(D««<DHrtfiUBtt< 
RTffi;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 

MM*] 



(54) Title: DEVICE FOR CLARIFYING EXHAUST GAS FROM INTERNAL COMBUSTION ENGINE, METHOD FOR CLAR- 
IFYING EXHAUST GAS, AND S COMPONENT CAPTURING AGENT FOR INTERNAL COMBUSTION ENGINE 




O 



A. . .ENGINE 
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(57) Abstract: A novel device for clarifying an exhaust gas, characterized in that it has an S component capturing material having 
the performance capability wherein when a 150 ppm S0 3 -5% 0 2 -N 2 gas is allowed to flow through 5 mol of the material with a SV 
of 30,000/hr, at a temperature of the inlet portion of the material of 300°C, for 1 hr, the material captures 85 % or more of the S 
component having flowed through the material, and when thereafter a 3000 ppm H 2 -600 ppm C 3 H 6 -3000 ppm 0 2 -3.5 % CO-N 2 gas 
is allowed to flow through the material with a SV of 30,000/hr while elevating the temperature of the inlet portion of the material 
from 250°C to 750°C at a rate of 10°C/min, the S component having been captured by the material is released from the material in 
an amount of 5 % or less of the total amount captured; a method for clarifying an exhaust gas using the device; and a catalyst for 
clarifying an exhaust gas for use in the method. The device for clarifying an exhaust gas can be suitably used for suppressing the 
deterioration by an S component of the performance capability of a clarification catalyst for NO x . 
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F 


C a O 


10 0 


G 


S r O 


10 0 


H 


B a O 


10 0 


I 


L a 2 O 3 


10 0 


J 


F e O 


0 



t£IM 1 i:^At§ S #£iftSK#Pf|jiJT£ £ t«iTt5, A~I 
Tffl ^fc7J^ U U ±M£JS, R^L a 2 O 3 tt-tn^tl S 
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M 2 C0 3 +S0 2 +l/20 2 ^Na 2 S0 4 + C0 2 : (M : 7 )V 
*U^S) (7) 
M' 0+S0 2 +l/ 2 0 2 ^M' S0 4 : (M ' : 7 

jvtiv±m±m) (8) 
m&tt<D&m&7 5 o°cktt^5i^, s ^fflrjettfcfflriEsnfe s # 

T $> & o 

S ^S^W^m^©^«?ftfP«^fTo feo 3-«flft&:ffi£ A 1 2 O a *S 
it^it^ltTiMMbfciMit/A 1 2 0 3 £fflV>fc. ^^tfittMil 
tfeC7JHt^l Ogl^bT, TC^ilTS 0 . 0 4 mol 

h bfeo 

ScD^H^ RtfCe, Al, La, Y, N i © # & M h ft . 

±fE$Mfft£ 0.85 mm- 1 . 7 0 mm ©Jfifc&fcK&b, ilMI^ 300 
■C CffLTl 4mfcmT U y X £ Sifc ifi S ii: & # 5 2 5 0t^5 
7 5 0 °C £Tit££±tf T, BlftHtbT < & S ( S O 2 + 

H 2 S mm) Srrh^'J bfeo ifciBtfXtf) SVa 3 0,0 0 0 /htbfc o 
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% 4 



iM si 


M /-J /JiEL MX* 




y v A TBtL PXi 






N 2 


bal ance 


H 2 


3 0 0 0 ppm 


C O 


3.5% 


o 2 


3 0 0 0 ppm 


C 3 H 6 


6 0 0 ppm 



S frm>M^= (7 5 O t C£T£Iftit§bfcS* (mol) /flf£®*& t bT 
S ftmUttlZ.fS-fi-ZnXKlt. Sl(iol))X10 0(%) - ( 9 ) 
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I5t 







sfrmmm (%) 


L i 


L i 2 S O 4 


i 


N a 


N a 2 S O 4 


0 


K 


K 2 S O 4 


0 


R b 


R b 2 S O 4 


0 


C s 


C s 2 S O 4 


0 


M g 


M g S O 4 


2 . 5 


C a 


C a S O 4 


2 . 5 


S r 


S r S O 4 


2 


B a 


B a S O 4 


1 . 5 


C e 


C e 2 (S O 4 ) 3 


4 


A 1 


A 1 2 ( S O 4 ) 3 


4 . 5 


L a 


L a 2 (S O 4 ) 3 


3 


Y 


Y 2 (S 0 4 ) 3 


3 


N i 


N i 2 S O 4 


4 . 5 



S ^Mi£#B Ottl (N a 2 S O 4 ) ©^ift[lMt?.> 

N a 2 S O 4 \Z P d ^^^^S^-Lt, 1 6 OtTffil, I^T 6 0 0 t 



WO 2005/090760 PCT/JP2004/004053 

2 0 



««Na 2 S0 4 -Pd/A 1 2 O s Rt;Pclj§S$tS$t^^ofc$ 

&^\%mm(Dmmm~?:mm:LtcP d^^^rmmN a 2 s o 4 /a i 2 o 3 

HtN a 0. 0 4 mo 1 , P d 0. 1 5 gtlfc, 

-hfHMi®^^ 0.85 mm- 1 . 7 0 mm Ofitilggb, ftfe 300 
°C Hi£lTl 4gC^t u y X £ ^jl $ itrfc: ^ & 2 5 Ot^B 

8 o otstit*±^T, zmm it < £ s ^is cso 2 + 

H 2 S £ffHU bfeo SlEjt^X OSWjSSf SVtt3 0,0 0 0 /hi 

n 3 p d%$i}umm<Dm&, mmm.&& 500 °c^@ 

MmMm&ji&ttibizmmsftmmibmiiav. 1 5 o°c#^t 

2 0 Oppm &m.7Lfz.o Pd£"£#LfoV>ftfei&TkJ:8 0 0 °C £ T 

?aS^±#$ii:Tfe S #©Mt«il $J Titter fco P dMDt«©i§ 
£■,8 0 0 °C STCMlfc S ftfeffe t % hmiUKLiSGtStlTtelt S * 

9 % en fee ^±©jB?*^ s p d sssjdt & tsoo ± 

5 : #^«*#©fi#) 
N O xffliSM^ 1 i:|W|a©^^-efIMbfcL i, P t SsiP A 1 2 o 3 M 
^Trfe^L i P t / A 1 2 O s ^S^fi^#i:bfem^(Da^L i (D ft 
m^Wttiti £ ff o o ^ JP ft , A-AAlLCMbTJjKt^l 9 0 
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g , RtfjcillTL i 1 . 8 g , Pt 2.7 9 2 gilfc„ 

L i P t / Al zOjMlflS^ 3 0 0 tC3SSbTi6 SKIRTS Ox 
U -> ; E7i^X§ 1 hM^tTL i P t / A 1 2 O s «!iAS 

ft&mW-Z'&Tco s ftM&tt&m l 0£ ^ L x 5=- A t 

^#it> s *e#L i p t/Ai 2 o 3 z> s so 3 t l fe 0 

6 SC^t U ynSX Zmm.-Z-ftteff 5 3 0 0t*6 7 0 0 t 
ST?2&S£Ji&fT, LIPt/Al,0,^5JKit5S O 2 j»S*fhM 
bfco Sl^XC^flSSS V«U">Bt, U y ^ i fe 3 0,0 0 0 
/ h £ b . 

l£\ SSt ^ S « L i 2 S O 4 T« 1 2 5 6 °C, Al 2 ( S O 4 ) 3 7; 

« 7 7 0 'CTcfe f oT^@4 0 Ot f£*5 ViT^m^O^^SJS^^ 

0T?Stfc'>Xf At*^TN O xfflffiM^ 1 ^© S tS^CTbS 
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i6i 









U V ^ 


N 2 


balance 


balance 


c O 2 


1 0 % 


1 2 % 


H 2 0 


1 0 % 


1 0 % 


H 2 


0 


3 0 0 0 ppm 


C O 


1 0 0 0 ppi 


6 0 0 0 ppm 


o 2 


5 % 


5 0 0 0 ppm 


C 3 H 6 


5 0 0 ppm 


6 0 0 ppm 


S O 3 


15 0 ppm 


0 ppm 


N O 


6 0 0 ppm 


1 0 0 0 ppm 



NO xJfigflM 1 £ I^O^&TimbfcK, Na, Pt, P d , 
R h A 1 2 O 3 it > TOK KNaRhP t P d / A 1 2 O 3 £ S #jfc 

j|/5t/5U9 0g, R^TCiilTN a 1 2 . 4 g , K15.6g£L# 
f (RhIP t+Pd) 1^0wt%, 0 . 3 w t % , 0 . 7 w t % £ & 
£^<ffc3-£fco Rh, Pt, P d Ottilttt 1 : 2 0 : 1 0 £ b 
fee KNaRhP t Pd/A 1 2 0 3 APM^3 0 OtKSSl/fcft, 
l7tt^bfc'J-> ; Ef;^^$2 h 6 5 0 °C 

S£_Lfrf fetl, ^ 7 mfcyjkhtc. U yftxi^X^ 1 0 min £ 1± 
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>miz s &mi&tt\zmxT& s &u s o , t bfc„ sKii^^ ©swusae 

SVtt'J->l, 'Jy^l^tfefcS 0,0 0 0 /hiLfc o 

£ 7 ^ 







u - > 


U v ^ 




bal ance 


bal ance 


c o 2 


1 0 % 


1 2 % 


H 2 0 


1 0 % 


1 0 % 


H 2 


0 


3 0 0 0 ppm 


C O 


1 0 0 0 ppm 


3.5% 


o 2 


5 % 


3 0 0 0 ppm 


C 3 H 6 


5 0 0 ppm 


6 0 0 ppm 


S O 3 


3 0 0 ppm 


0 ppm 


N O 


6 0 0 ppm 


1 0 0 0 ppm 



SMtH$tt^ (10) fc: «k D fH£ L )fc „ 

sfttitmm (%) =u y^mizsftMMttftz>mm\src.s& (moo 

/U->iCS^IiEtfilIiE$nfcSl (mol)) X 1 0 0 (%) 

•••(1 0 ) 

If! 5 El \zm&&m?a Rh + P t+Pdttl^^0.4wt%K"F© 

t s ^fi&jettfc^-^r^ns r h , p t , p d o . 4 w t %^t© 

S ^^^ft^iirSftfe^^ S 5J-JSflg#©Kr at KMT Soffit l/T, 7 
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fe^^tJK (PM) £P&Sct" £> tlTl/^f^ -if;W\ 0 -x-^ * 

=L.v—yy j — (dpf) m&ig &f e> n & 0 $i « d p f <d ftr ® ( Jt 

^fe^-T^li^ch-r ^ ^iT, i^X^D P F i:SAt^ £ S #BMbftll 
7 A )V^-^m bfe S O 3 ft&~T &7c& 

a* *> & < t tr . ^fe, ^ -if \znm~t iwx^c 
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m^*^?* d p f (Dmm\z\zsftwt{kMm&&WL, ^mizits^m 

«fc £ S ^ifcffitt© £ 6 T\ t£o T*«£nfc S 

^^bfe s o 3 ft&m&mmizttmv, mm<D%fc&m< »n*»* 

lT^5o 51:, 7 w -(DM® ^<3&, s ^^fbM« t s frffi 

#i « © * £ & s msni^s. ^ v>&»'&&fflcD s # 

AfrWfcttX>i?>#^CPfflP (Exhaust manifold A P ) *i 5 1 m*t 
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v >mT\zmm vttm&* mT\z^<D& ? &x^-x & t %>&^&t£ < 

£b£o 

NOxIffiftll fc*f b, l6ST^LfcS0 2 tf U-> : Ef;V^ 

ttf i^iisgsv=3 o.o o o / h £Vfe 0 m 8 mizmmmmiz 

NOxfft^ (%) = ((U->l:IDS^l MCiliCiAlfc 
NOxI)-(U->fc«Df il^liCMl^^ttll/fcNOx 
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10 0 -(11) 

;:o|g*^6so 2 tt , J'-> ; ef;i/^x$i hSi^t^^ffitt^ 

4 0 % }:^TfiTt§ £ t s c IB&ifl 4 0% tttfiTt§ t S 

3 0 0 ppmS O 2 #3T U - > ; Ef;i'^X £ 1 h m.M^ £ > tAt§ 

5 2 . 4 mmol T & £ 0 E £TN \Z -§> # V U > "4» O 
S ^11^ 1 0 ppnu 1 0 km/L tllllfeSi, 

9 0. 6ki0^fr(:ffiSt§.toT9 0 . 6 km fr ft £ 1 HI © S /\° — v 

E £ *C m 1 0 ^ b £ 3 & X t- A fc: «fc D $1 « S «k t) 

ppm tt & £ H $1 © iH¥ cfc D 9 0 6 0 km te: — 0©S/\°- £ 

ie^ch, s/\-^ilt®ii5i9 0}^bfc. s Affile gsfctjS; (6) 

tiottf ufc. * & s a° - 1? mm. £ u , s/^^sfrot^^os 

# fitti^ # 8 5 %^Si§ S A-^SS^ 6 0 4 km £ @ & 0 

t z\(Dm^, s ^jsieMssfib^^o fci^ttt^it s K-vrnm 

1 ^ J: § S $#fP# ^ffofc. 

xlih Sisffi^-frfco ttlAniSS 3 0 0 t, Sffijfift SV=3 0, 0 00 
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/ h t V fc o !J">ilX0i^l:ttSi}ttSO 2 0ilT 1 



8 







u -> 


U v ^ 


N 2 


ba 1 ance 


bal ance 


c O 2 


1 0 % 


1 2 % 


H 2 0 


1 0 % 


1 0 % 


H 2 


0 


3 0 0 0 ppm 


C O 


1 0 0 0 ppm 


3.5% 


o 2 


5 % 


3 0 0 0 ppm 


C 3 H 6 


5 0 0 ppm 


6 0 0 ppm 


N O 


6 0 0 ppm 


1 0 0 0 ppm 


s o 2 


15 0 ppm 


0 ppm 


H 2 S 


0 ppm 


15 0 ppm 



Hi 0 |f:NO xlffiil 1 t#f Ifc S^I^^to so 2 (U- 
>#X) TH#lfe«^CttH 2 S ( U v^fiTs) •V^mLTcm^lzit 

ieit^ffl s ftm umifi 9 o %<dm&. io%©s# 

i«(:iS^ti§sl^iASli:^l (l o o - i o x4) %= 6 o 



U y ^ # X 
H M J; o 
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% u ± t db & J; -5 \z t n * b t m x s n & . 

(^fll 1 1 : S A-^) 

5 0 0 °C ~ 7 0 0 °C {4 & § cfc 5 S /\° — -J & T & H t S b . 
00 8 tHio*frf:«k D , NO xI^Ml l ©®ttj^4 o %fc£T?te~F 

Z ItilAPfii^ 3 0 0 t; ?g t£ 5&* 4 0 % tSTfiTbfc 

NO xft^M^ 1 t^tbTl 6gTSlfc>J 1 Omin H«S. 

$ -fi-fc, U 7f ^XS8B#©N O xjfffitti 1 Olgli 6 5 OlCtbfc. 
iiilfctel^it. NOxfftlSi (11) t)3fca&&o U y 
^ # X * 1 Omin ffl WLM. £ t§ u t f: i D N O x fit$e$ii& 1 © i§ tt « S 

mmmeifemz sts* l^. ^m^j 3 c^^tiffitB©^^ goo 

t:ST4C!fe*ofc:tit^^fct?)t, £ 1 0 b 33 V> 

TSA-^fc, S^IiMilfiS§7 5 Ot^b, NOxIffiMil 
Q 5 0 °C IzWcfe IT S — $?£fr*.fc£, SMiMl^^S 

(^«J 1 2 : S ftffi$£tt<D£it&M) 
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3 0 



fr\z&%mmmm t umm&$> & 0 no ^mumm\zMv sa-^si 
/\° - ^ t & ^ ft © n £ *i t> ^ # v i „ ^ t s a° - \z & & m <d n £ 

^£ D , NO xtft»«®?l4t©NO xfftf iS4i©NOxf 

>9 9, i77D-i:>t-2, x u y h 3 m*m? & 
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14, s ftWHkMrnum-t >Dr- i 5 , s^mitmmxanm±>^-- 

16, f5it§MIRM«a-^ (ECU) 11^5iJ^§ 
tl£o ECUlUffiA^>^-7x^XtLT©I/0, LSI, *g£S 
lagttMPU, #t©$iJi7°D^7A^|2i$tfcfBiglRAMR 

rjfROM, ^-r # >?-m\z. «fc d $ts£$ns 0 

It^gtt^'&^i bti>^>9 9}:M$n§, i77n-t>f- 
«-^^-©fti3©-fe >it — -ft E C U (Engine Control Uni t) ^Xtl^ti 

iyWX^ONOx, HC, CO^Mb, U — >3SK«rfctt 

NOxiffiicj; dnox t m m \z #i§r^ o mmmm tiO, 

HC, CO^^ftt^o JSCi^X^CSOx^atsi^ttS^ 
BHbMiKfcT s :fr£SHfc£i^ ^©ts^jfSf CTijJx^os 

^Sltl 1 3 ^© S O xSl^l^i^^SS. $ e, ^E C U©*iJ^ 
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©^ij^R^sij^^-^-^ct d, s o x o^^^j; Y) mm. 1 3 ©NO x?3Mt; 

M££ l 3 0lI*0f)IISl:±tf5 E <h \z J; D tt^ 1 3^6S^©K 



WO 2005/090760 



PCT/JP2004/004053 



3 3 



m ^ <d m, m 
ino x &4k&m<DMm\z s ft&Mu*imt£ s ^js^^-^wu, 

CD N O x SiiCtSitSttSN O xM«t, iNOxMftl 

mum (Dmmzmtf <d sftzMfctE^zMM&mxfetHmmmfflfi 

MS^»IE^«, 1 . 5mol OiS^iStCMb, S^lffiMAPS 
^ £ 3 0 0 t}lftl/t^^ilS 3 0, 0 0 0 / h <D 1 5 0 ppm S O 3 - 
5 % O 2 - N 2 # X £ 1 h^jl^i±^«*e^J^^cfet/iTffi*S$n§ S * 

SfE A 8 5 %^_hT$> D , 

is^iiita, ±iaoo«^M^m^ms ^ffl^e#^s^^s 30,000 

/ h 0 3 0 0 0 ppmH 2 - 6 0 0 ppmC 3 H 6 - 3 0 0 0 ppmO 2 - 3 . 5 % 
C O - N 2 #X £Sfefi$i3r, M S #iltli*t A □ £ 2 5 Ot^B 750°C 
Ot/min T ± # $ § JS[ tH & V* T & tH $ tl § S * S 

ftffi&ttizffi&znfcsmiztth 5 %^tt&5, 
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©NO x ^ft§NO xjfHfcM^i, |NO x#fti»I 

*tf SB S 3 0 0 t ClSLT^flll 3 0,0 0 0 / 

h CD 1 5 0 ppmH 2 S - 0 . 5%0 2 -N 2 ^fX^l h «E il £ it * , 

R s ^Mtewfcjf i$n§ s *#hga sicmu o %^±t&& c t 
M s #JSie#©flrg:fc: s ^^Hf^t^iliii^f 

tn^^t*, pt, Pd, Rh(D^sf^^m^s^mmu^m 
5. h*&^ i b 4 ©vifn^fc^v^T, trie s ^istt^sni) 

7. gt^jg 1 izmmznfzfommmcDmtf xfritrnmizte^T , mm 
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ftrie s 7 y iSfc^^^nT* d , tfrfBsox 

(T;i'*UiS© ; E^t/2+7J^'J±IiM©t^i) j&Slmol & 
H&WB S rfr^^b^l^M^te P t , Pd, R h <D'J>1& < £ fe tifn^ 

tfffBNo xtftMiifi, t;v# u & « el # y ;u u ±m&M(D^rn 
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1 3. #^7t©S^^II£1-5«fiffi^^^ft§Si>j«#T* 
oT> 1 . 5 mol <D S ftffiMtt\Zltf IT, 3 0 0 °C 

b TQm&m. 3 0,0 0 0 / h (D 1 5 0 ppmS O 3 - 5 % O 2 - N 2 

8 5 % ^ _h T & D , $5(:^©fiSI1Ig 3 0 , 0 0 0 / h © 
3 0 0 0 ppmH 2 - 6 0 0 ppmC 3 H 6 - 3 0 0 0 ppmO 2 - 3 . 5 % C O - 

VfrB 7 5 0 °C^1?1 0 °C/min T±#$-frfc»^r^, f£ S frffiUttfr 

§ s frmmtto 

i4. i 3 tz&^x, Wtnm&f&ftt it7j^ u &m, tjvk 

V±m&M. Ce, Al, Y, La, N i S> M \£ft >> & < £ 1 ffi 

i 5. #^x^os?t^^##i-^^x^^^fiffi-r^ s 

±^^M« (7;v* , Jii© ; E;n/2+7;^'j ±^^^©^6;!/^) 

1 mol J^ii 4 mol ^TT& D > t, Pd, Rh©^St#^rM^S 

16. WIliOi^X^f^ffiT^^T, 

b*5)<js i 3 l i 5 © ^Ttift izmm zntc s #itie*t£jB \,*it z 
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17. ^«S©MXWSTJoT« 

^©m^^nfe s # & s ^Jt^#Tfti£b#i»L> 

#iJX^©NO x £NO x cfc D^^-T^ 21 <h , 

1 8 . ft ^ 1 6 1 7 fcfEi^nfci^Xf ft^^T^oT, 

no x&fcmm<Ds 4Mtt*ff 

no xf{kii©fig^ 5 o o°c^±iT^tf@-e^§^<t^#^t-r 

19. NOx§IfiBJi/j;NOxltftMI^, iNO xf ftftfe«©ii 

@M©NO xM^t^i^b, ±fB#{b^©HX«Jt^ck t) S 

2 0. NO x £Mi£pJj!&&NO x}#KbM«^ iNOxMMOig! 

tufBNO x#fb£«© S ^J^Uff @ ZTi KHff3&3I 1 9 fcfB«$nfc^ N 

mmomitm tfc-D turner \z s 5>««^ro^m^^^T^> - ^ 
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